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Abstract of JP2002025032 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium which considerably reduces 
transition noise in a multilayer magnetic recording film, has excellent S-N ratio and is suitable for 
short-wavelength recording. 

SOLUTION: The magnetic recording medium has a perpendicular magnetic recording film 5 
comprising an artificial lattice film formed by alternately stacking Pt or Pd layers and Co layers and 
containing B and O. 



Claims of correspondent: US2002015864 
What is claimed is: 

1. A magnetic recording medium comprising an artificial lattice film formed by alternately layering a 
Pt or Pd layer and a Co layer and characterized by having a vertical magnetic recording film 
containing B and O elements. 

2. The magnetic recording medium according to claim 1, wherein said B element is contained in a 
range between 1 atomic % or more and 15 atomic % or less, and said O element is contained in a 
range between 0.1 atomic % or more and 10 atomic % or less. 

3. The magnetic recording medium according to claim 1, wherein there is provided a base layer 
comprising a material containing a metal having a face-centered cubic structure with reference to 
said magnetic recording layer. 

4. The magnetic recording medium according to claim 3, wherein said metal having the face-centered 
cubic structure is any one of Pd, Pt, Au ,Ag, Rh, and Ir. 

5. The magnetic recording medium according to claim 3, wherein said base layer contains B and O 
elements. 

6. The magnetic recording medium according to claim 5, wherein said B element is contained in a 
range between 1 atomic % or more and 30 atomic % or less, and said O element is contained in a 
range between 0.1 atomic % or more and 30 atomic % or less. 

7. The magnetic recording medium according to claim 1, wherein there is provided a base layer 
comprising a composite material of any of metals having a face-centered cubic structure and any of 
oxides, nitrides or carbides with reference to said magnetic recording layer. 



file://C:¥WINDOWS¥r X^h77°¥Epo10¥JP2002025032¥JP2002025032.htm 



04/04/12 



(i9)H#BfcfttT (jp) 02) Q HiJ 45 If & $R (a) (ii)tttfas&ras# 

#812002-25032 
(P2002 -25032A) 



(43)&gB B ¥J£14*£ 1 H25H (2002. 1.25) 



(51)IntCL 7 




F I 


r-T3-r(##) 


G 1 1 B 5/673 




G 1 1 B 


5/673 5 D 0 0 6 


5/667 






5/667 


5/738 






5/738 








i*«©Sl3 OL (£ 13 H) 




1SK2000 - 200370C P2000-200370) 


(7DHMA 


000002185 










(22)flMB 


J P«12^ 6 30 B (2000. 6. 30) 




j££t4»&)IIB:4fcS.)l[ 6TS 7 #35^ 






(72)38?U# 










*e35S;ilE4fcSill6TB7#35# V- 














(72)%M« 










Jfc£t&&)HK:it&JII6TB7#35^ V~ 














(74)ftJSA 


100067736 














F^— A(##) 5D006 BB01 BB06 BB08 CADI CA03 








CA04 CA05 DA08 FAD9 


(54) BSSiCDfcfl;] 









(57) [mm 

[ mm l mmmss3mm£&tt&m& j 4 xa*A-«fc 

Pt|«L<f±Pdlt, Colt*>'J 
T£*SiS«SUE*l«5£flM.4. 



/ 

VtmZZZZZZ^* MU (C: 1 On*) 




— PtBO:0,6nm 
— CoBO:0.6nm 
-^PtBO:0.6nm 



^ss$sss$ss$sssssssssssss& 



-Co BO: 0. 6nm 
-PtBO:0.6nm 
-CoBO:0.6nm 
-PtBO:0.6nm 
-Co BO: 0, 6nm 




(2) U§2 002-25032 (P2002-25 0e5 



im&mi] ptifi<iiPdit, coii^ 
mm. 

[»^2] ±f2Bli, lSH^ULhl 5m?%WF 
<*>8BTC£W&*U fio±ffiO{i % o. lflfrfKJJUbl 
0 «FF XJSTF««irc**S ixS i t f 4 If* 

d, Pt, Au, Ag, Rh, SL<li I rtMit 
[fs!*3f6] ±IBBJi, lMF?%&±30aF&6Wr 

co&mT^^ix. ao±iaot±, o. ij^%ull3 

0JI7%J-rF«3SBT*#£*i&dfc£!8«fc^&li* 
<oa^*m*»ii.=fir*T«««r«i 4 - b ZftWib 

[mors] ±am'b±-ftm&*ii-r p 

d, Pt, Au, Ag, Rh, 3gL<<2I rT&ZZk 
[if ^9 ] ±EBWISI!rti. s i o 2 , a 1 2 o 3 , m 

gO, TiOj, Li 2 0, CaO, ZnO, ZrO, Y 

2 o 3 , HfOTfo&zt zVfmt-t&m-xmnmnM 
cm** i o ] jjaaflstwi, s i 3 n 4 , a i n , b 

N.TiN, ZrN, G a NX'$>&Z.bWG$Lb~$'£>5ii%. 

mumnmmzmmft. 

[H*3S 1 1 ] IMMitW*. S i C , T i C , Z r 
C, TaCr*S£fc*1t*fc*43lWra7S^0>«* 

tafias*. 

1 2 ] jii2T«yi^irFK«:ffittJi2:«i^s 

Iffl&H 1 3 ] ±ffitt»tt«i, N i F e , C o Z 
r, FeN, ^L<iiN i FeTaKWitSrlW 

[000 13 

i«f-7. 7n.yt- (Stti&flD fU7, #6!*, 
[00023 



[ o o o 3 3 c:<7>, jimies^tc^-sffirtes^fE^ 

LT, CoC r^&#£<flf?E§;h.T^&. 

[00043 LfrL*&t>. mm.mmmmmM.mm 
ftnwmmt lxcoc o c rit&cvmwmsmjife 

[0005] £<0HB«r8Rfc"f*fc*>fc:tt* STSa^lE 

cotpt x(±p d i: ^3E5t3«« LtmmTmm&b 
h. 

[0006] 

[^BJ^jS&LidkiTSfllS] kd6T% WCo 

fc , p txfiP d b zmmzmm ttzmmmmmmz 
tt&m&xsiami. mmmm-mmnmrnmsm-jj 

t>z>b^owmtft>z>. 

[00073 Lfc^T, *fMB(i, frfr&tilzmfr. 
Cot, PtXtiPdt LtfMH&aS&K 

Vt&W&J A Xtf*Mizm$-Zti. s/N {c«ifcffl« 

jio*fc»j**HuwK«aK**iiflt-r4 £ t * a tnt-t 

[00081 

[00093 *^^^4KmK»^#:{i. 
flWfcLT, PtS©L<(4Pd«kCo«k#3££l;: 

[00 10 3 

mzmmzw*Lxmty-f&. 
[ o o 1 1 ] ei i £^mLx*&,tynmmcr>&mco-m 
zmw-tz . muztr Lizmssszmm 1 « . mm 2 
b.ms.2 ±.izm&% tvtzmtm 3 1 , 3 

jftS*ifcT*«4i:, TilMl4±tc^jSS*tfcaMBl» 

fens 5 1 , as^iefi^g 5±t=»jftsii^«wi 6 



(3) g32 002-25032 (P2002-25 0e5 



c o o 1 2 1 m& 2«. mmmuftcowmizx o us- 
zzx-iz. mz.i$#7xmzm^&. 

[00 1 3] tg#Jf3ii, ««2tTifl!ii4fc^tg^ 

tfX'Z . -ecJDJf § JdL ffl;it£ 1 n mtii 6 . 
[0014] TUMMti, ffiifcASIftt 

Pd. Pt, Au, Ag. Rh, I r%m 

[0015] nmm&im® 5t±, p tiatcoi*: 

<n>xhh. *lt. ,rcoAH*?ii»i» -mmm&uzn 
je Ltemmmsmmmnmmmim t atix^h . mm 
msnsR&msn. zzx-a. mz.t£B%w. o. 6nm 

ix-r ix 2 o m^mmzmm ztix^h. ttz, pti 

[0016] filSM 6(2. KBBftliEttfl 5±£tt«Jg 
jSSitT^S. 6 L-CJ2, (JUtfC 

[ o o 1 7 ] z z x\ znm&Mmm* i «. smasn 
teias 5 t^^m^zBTmm/OTt^^-th z t 

is»e 5 h c o ji t rv p t « os^rtc 

(0018)1 OBtaittHtfe 1 (i, ««5aMfB&* 5 

•cfc-s p ta^Rtf c oa^& B a B ^&m±i4a*it]± 

•tl.. *LT. COfSJHW^JWSW&ilLfcti, SIS 

a&eiHKfr i Ji . ««E6miei*a 5 ttjjt &s» y -r 

X***kU s/N*i*i±$-a:«ii:*«Bii6i:!fir4. 

[0019] imrsae&ji 5 + fctstts btg 
[00203 -ixJi. mmmmmm 5 «t> ttjit-s. btc 

T'fcS P ta^RtfC oa^^JWtHSrflUtttSr-Wi- 
* l&I± * -fr * SWR ^ +#Wt & <! fc #T & & ^ A> £> T'fc 

& . * . • mmmmmm 5 ^icfctts BTctft^-irw^ 



tefia^rttcatA-t* ztx\ mmtsmx&ifi&tt.-? 

[002 1 ] -£LT, JJ*Lfc**4Stt. flMttttKJt 
S5co#P tS&t^g-C oWcfcvvrJbifiLjfcKiai: $ 
ix£ . Emf5$*S£tt 1 -C(i, ftJ«BKfg£a 5 «D£-P t 

i k i o , iMLfc&izkzmmzn&z t s*> 

[ 0 0 2 2 ] 4 Jt , SiHSmiEl*® 5 Otc^ 

<o***ti. o. lat^Kit, iom?%aTt-t& 

zttfftitw 

[0023] ztuz. mmmmmm 5 wzawh oit 
m^mtK im z ?-%*ffix'fcz>t%r&izte, mum^x- 
$>spt m^Risc o n^co^^m^mjL^+mz 

fo±i$-£&mk$:-\-}Hz'&& Z t =5rt^^TJ> 

[0024] lt . ±m Ltz-k^mii. mmmMmk 

. flmSBIUtflc 1 . ffl«^Mf 5 <r>& P t 

zttzxK). ±m Ltz%)Mkzmm<,zft& z t tfx-z h *» 

[002 5] ±iz, lM\^izT®MA\±, @2fc^fi 

d ±MLtzmmwB7mRxso7mzttLizmm 

ffi&zti&ztizx*). ptmRTfcomfrL>%&mm 
®smmm5i,zA.t?ix&%:&s-i xzm^z-e. s/n 

®4^"B7C^&l/O7C«Sr^-*-r^c:i:tc < J;0, *ct)M 

[002 6] Cicoi:!'. ±3*LfcT*OT4+fc:i3tt4B 

«JSLh, 3 OBSrF%aTk*rhZttf#* 
[0027] ZtliZ. Tim 4 tpfcfcft* Btc^O^tW 

£ +Mz&ib &ZttfX'Z%^ti&b, Ttm 4 

!HZ-mi>bt>tL%\\ ■£ LT. ffSffiStSgiM 
5K*<oft!>^y-'fX£^-§-ti\ S/Nit^rS]±§ 

*4+K*ffs-e-4B7aw>*a^ 3 0M^%J;ot^ 



(4) 132 002-25032 (P2002-25 0e5 



*>*s* . nmstsssmm 5 *>*sjHft-iM x*cf%- k & 

[0 0 28] TtM4+(C*^r$*407E«(Z)f!l 
£ti. 0. lffiFF-fcJfilt. SOiWdaTfcTSifcj* 
J8F*U*. Ztl\t. T^MAMz^^h07m<^& 

\,z*.htlhm*S 4 XZW&tt. S/NJt^[6l±$-* 
4 4Uc-£*$-t2-&OTcSloM#. 3 0iI^f-% 1 J:',*>^ 
ISA, «fla£tE«MI 5 OiSflfSrtM fc £ <5 

[00 29] J^LfcB7G*&tf07E***:»r 
tfUf 4 k Srflfffl-T 4 i tic J: 0, ffiJKBJREIUI 5 fc* 

$ <5>Kifif«>i z t tmtm k . 

[00 30] ift. ±aU^TflWB4li, Pd, Pt. 
Au, Ag, Rh, I rOS'C^^rffijt^JS^MiX* 1 
k. SiOj, A 1 2 0 3 . MgO, Ti0 2 , Li 2 0, 
CaO, ZnO, ZrO, Y 2 0 3 . H f OJfOSMfcfttf) 

tfcftv\ TiMUa*. ^a^ffiJ^^rr^kCrj: 
0. PtJBfttJfCoJl3&»^*«Jia»Eflyi5S:«f 

* i k 4 . 2 fc . JbJ* . Pd. P 

t. au, Ag. Rh. i r<rm>b±^wik<?>±m.(r>n 

tlfrt . S i 3 N 4 . A 1 N. BN. TiN, Z rN. G 
aN^»S^COMfl*\ kc^^Wft P 
d. Pt. Au. Ag. Rh. I r<7)m<b£imm.C0& 
mnffitlfrb. S iC. TiC. ZrC, TaCf^ 

Pd. Pt. Au. Ag, Rh. I r<7)M^^)s^ 
&J5<Df5tfia»k , SiOj, A 1 2 0 3 , MgO. T i 
0 2 . Li 2 0, CaO. ZnO. ZrO, Y 2 0 3 . Hf 

[0031] $ 4>t. zcvmmBmmz&^Tiz. ± 

«fflSMiEf*aoTiitc. ©:^tta^iE-t-4k. less 

y ■< xvmta-t tztifi&w. zzx\ ±m 
tfctdc *m&mt. mmmMSd.0tfS5t<omz, 
±» l tzntettmp htchTWMAzmthztx'. at 



M«*:»< - k tf^t&k =5:4 . 
[0032] ic7)k * . *^«*to»6fr4TflW4«o« 
lnmiOSv^^ll y^X^j^Atiff^ft 
3 0 nmi 9/I^J(§-£te. flUN&UeilJf 5k.®: 
SKttBk^^SEBI^«iit-r#'T. 3&iae«tcJ:£_hiiE 

»&»»3&»fe=S:*T*t«4ra*Sl±. 1 nm 
JJLh. 3 0 nmiaTk-r-l»^k* < »* U>. 

E0033] H3^j-c<i. mmmt ix . 
n iFei^v\ m&ttmmt uc. 

2 0nm<7) (Au + S iO : ) 

S5k L/C. 0U<4*. 0. 6nmC0Pd«t. 

J¥S#. Witf. 0. 6nmCDCo|i*\ -e*l-ril2 

o tzr^mmzmm 3*ifct>ofcjBwa>4. 

[00 34] ifc. HBKfcHTJi. !Rfig14/lkLT. 

Ztllzm%.Ztl&Zk%:<, CoZr, FeN. NiF 
eTa«f$lV)4;ttTSi. 
[00 3 5] 

immmi wf. *?mz%m}%Mizm^xmm? 

[0036] <**t« 1 >*MCT 1 «BSS»f£« 

[0037] ttft£Jg*g#{i. IftS 2 • 5-f y^-cotf? 
xS«±t:, RFXv^-^Sti^ TiftBkWBtSM 

E«Jik i zoMx-tfimLxim ttz. mmmmmm 

.14. AXtS?-M*^ : 5r4Sm^bPJ3 e };01fmt^. # 
B^ffl^:. ffifiJcfi. (CoBO: 0. 4nm/PdB 
O:0. 6 nm) X 2 0/P d : 2 0 nmk L. E14(; 

[0038] BScM##(4. xrt-y ^ »J V^fiJ^X^ 
S:8XlO" 5 Pa. : 1 2 OWk Ufe. 

•y^'J^^-y7Ml TiffiJl4ffltc:{4. Pd^-y 
<y h . «BES^ie^*« 5ffltc(i. 04 ic^-r i o IZC o 
^-y -y hJiRt^Pd ^-y -y h±tC 1 c m^COBy y 
r*4fflE«3-li7t^-y-yh*fflv^. TiiMl4^(fe 
K(4. A r mm^izti \, "»*C 2 P a coxy n' >y ^ 

m\ mmtimMmm s^mit, ( a r + o 2 > #h 

M4>0Ci3^T 2 P aOXA' 7 ^^xffrff-5!t. Ark 
0 2 0«*oSilfc0 2 /Ar{4. 0. 2%bLfz. 

[oo393 4fc. ftMLfm%mm» 1 nmmim 

mm 5 +iC*3(t4 BTUjgS.t/OTcS^**^^^ 

x^-zP^f— ^-Bi14X|| (Energy-dispersive x-ra 
y:£TF. EDXkDfA. ) AXf—M *>9m»im 
(Secondary ion mass spectrometer : JiTF. SIMS 

kn?^. ) iz£*)m^tztz?>. Bjmco^mii. s 
m^%x'h*). ojmnttm*. o. 3B.^%x'hr> 



(5) 132 002-25032 (P2002-25 0e5 



[0040] jjEtcfcvvcft*Lfc«»Eaa«* i <r>m 

#1 ^SBEa^y HtC*H-4ffi*ta«36«l 5m/s e cfc 



mmimm^ y h < m r^ x h > -cswaw* somh 

OMHztOfi-f-t, 0HzA^80MHziW-iX 

[004 1] 
[fill 





era Jdft i> 


He 


S/N 


Mini 


( Co BO-0. 4 nm/ Pd BO-0. 6 nm) X2 0 
/Pd— 20 nm 


2.0kOe 


28dB 


mm 7 


( C o BO-0. 4 nm/ Pd BO-0. 6 nm ) X2 0 
/PdBO-20nm 


2.3kOe 


30dB 


mmm^5 


( CoBO-0. 4 nm/ Pd BO-0. 6 nm ) X2 0 
/(Pd+S i0 2 ) -2 Onm 


2.0kOe 


30dB 


mmsb 


(CoBO-0. 4nm/ PdBO-0. 6nm)X20 
/(Pd+Si0 2 )-1 Onm/Ni 8 o Fe 15 Ta 5 -20nm 




32dB 


*t«ni 


(Co-0. 4nm/ Pd-0. 6nm)X20 
/Pd-20nm 


3.4kOe 


12dB 



[0042] mmm i xim Lfzmmmm^ 1 1* , h 

t$ft % S/N!i:28dBtIFjrI^UV^. 
[0 0 4 3] <*»«2>Tfl!«*Pt fcLfcifcKW 

[0044] ±B^^ximLfzm^smm^mm 

[0 0 4 5] <39HH3>T*M£Aui:Lfc£i:U51- 

[0046] ±Etctjv^Tff«Lfc««ffiflaaE*<oaB: 
tzt^h. mmm i t R«<z>a*s aqt ^ . 

[0047] <mttZM4 >T«15:Ag b LtZZ\ b 

[0048] ±iB^fcv ixftM LtzwsMmmiwmm 

[0049] 5 >Tiffi«5r R h fc Lfci b JEW- 

[00 50] JJBt*JV^ff«Lfc«»jEIMS*OSB: 
M«Hc, a^fi#*ty^XOJtS/N2r|@^ 



[005 1 ] <HSfiCT 6 >T*ffi«£ I r i: 

[0052] ±sat=*5v^f3!LfcSBEsmB««*«osia 
*i*i<o«a*j h c , &xs myitis a xoibs/N £d§k 
fztz*>, mmm 1 1 rmnxmtm wz . 

[0053] <H«fel?y 7 >9lJl6ffl 7 
*T* 4*BHHfcR t . T«feJi b OKIjiZ B tu^SI^O 

[0054] ffiaiE&tttttiL unm i k mmz lxk 

HU:. *JB*>ffljft. (CoBO: 0. 4nm 

/PdBO: 0. 6nm) X20/PdBO : 20nm 

mifz. 

[00 5 5] ^-/^Vyy^-y-yUi. Tifc«4ffl 

Bf--/r^4«s$^^-y-y k nmrn^mm 

h±.lZl cmftcr>B + -yy'Z4W8iW.Zlttz? 

[ 0 0 5 6 ] i iz . #M LfcBBSiB®«tt 1 
EfiM 5 ^feW* B 7£*Rtf 07E*<D*«'4S£'fls3*# 
EDX&ys I M S (C J; OP^ci: Btc^cO 
3^%T-S>0. 07U*£7)-^*^{i. 0. 2 

[0057] ±l2K:fc 1 vzfm L ^fi^l2»«Efl£ 1 



(6) IB2 002-25032 (P2002-25 0e5 



[0058] H&flaj 7 -CfWj LfcO&ieitttttli . utt 
04 1 Tft*Lfc«Wam* J: 0 t * ^> lcS»,M x# 
&#S*U S/Ntt30dBka#$rfflte*L/C^S. 
£ OMKJnaaWTli . P d TJfiJBfc i> B jHRftl/O 76* 

[00 5 9] <HS6(5iJ8>Tffie^Pt BOfcLfcii 

[0060] imiz&^xftmLizw&szzmftcomm. 
[0061] <mmm9>Tmm^Au BotLtzzt 

[0062] ±IBfc:i3V^TfN8Ufc««iEfl3i««OSli: 

[0 063] <HSft(yU 0>T*JB*AgBOfc Lfc£ 
fc&Wi. Wt«7fcBI«tUTfflESWEIIW*&ff«L 

[0064] ±Efc:*JV»TfHHLfcS8«ie«tt*<oait 

*i*jo«aa]Hc. at/d^y-^xojts/NSrp^ 

[0 0 6 5] <mtmi l>T*i*RhBOkLftI 

[0066] ±EC*JV^Tf^HLfc«»E««IWc«)SE 
#|p]OffiBtt H c . mf\mtt / 4 XcoVc S /N £ W*. 

t c ^ , nsfetfn 7 1 n«0^Hi3bm t ft*: . 

[0067] <|OftMl 2>TiM£ I rBOtLfct 

fc. 

[0068] JJBt=*JV>TfWHLfc««fB«jiHc«OSia 

[0069] <HS£09 1 3 >^J6CT 1 3 T"»S . MM 

[00703 5gj?vfe«i&ffcli. WKmXE»m#G.tsti 
&07tmO&&&&0. 2M : f%tdi5tU BtzMcOS 
0. 5Jg?%, 0. 7JK?%. lffiFf 
1. 8J£?%. 3JKT%. 4. 3ST%, 5H?% 

k swt $ i k awi - sssct i k R*t= lt 811 



mi tmmtZ (CoBO : 0. 4 nm/PdBO : 0. 
6nm) X20/Pd : 20nmtL H4 fc^-TSJrB 

[0071 ] «JlS8^KgJiJf 54>K:fc(tft BtcScO-^* 
^(i. X/*y ^ijy/^-y y r-itcIES-f ft B^--/7' 
WRTMWU OjmcOitGmt. Ark0 2 <OSC*SS 
MJt (Oj/Ar) CiOiflU. 

[0072] S8vfeSI#fl£ 1 waB^lIdii^ 5 + tcfc 
«t«.B7C*at/O7C«(50-i-^(i:. flS6#0f. x*/Wf 
— #hM4X||| (Energy-dispersive x-ray: EDX) S. 
lfZ.dl4 ^ ySM.fttffat (Secondary ion mass spectro 
meter : SIMS) £fflOT*B£WK:JiWr Ltz. 

[0073] ±.miz*> ^ximLtzs mm^m^mm 
07^-r, s/Nii. sia««ikra«t=LT 

[0074]EI7J;9. Btg**)***** 1 MT%^# 
ats/Nlif«l:±#L, *<iULkco«HTt±, t3iar 
-jeeoffik^riik^W*. ^^S/N*s±#-f-§ Btc 

^5rll8fc^:-r„ H8*^*iJ& J: -5 1;. S/N#f6j_k 
-t2>B7m<vW8-ttm±. OTcSotr^iWO. IK 

[0075] IXh^fe**^. «JUaMIB««^MA*4 

^zmz.mt&titbiz&m* BTtmco-t^mi . 1 jkt 

%HLtX'h t>zb WW % . £ o*fHi, ±3* LfeldtW 
7t-i>(t.2» P d B Os&»i5>**T*Mi<OttAe j F*qtS:'fl: 

[0076] <*Sfi^lJ 1 4 >^S6(?IJ 1 4 X\$ . 
E«Ji+fc:*stt* Otc*o*«**«. s/Nfc-5-^.^,^ 

[0077] a^teH^i. B7E3g<7)#*^^ 3ST 
%£@5£U Btc^O^*?:0MT%> 0. 0 5KT 

0. 0 8Mf%; 0. lMfX. 0. 2M^%. 
0. 3JST%, 0. 3 7)1?%. 0. 4S!W^%t^t 

zit&ztimiz. nmwitftmtzLX8mm<7)W5> 
mmfaamtt:. zmnm®.. mm±. ^s^jik 

mffilZ (Co BO : 0. 4 nm/PdBO : 0. 6n 
m) X20/Pd : 2 0nmfcU H4 tC^-TK®«jt 

[0078] mmm$n.mm 5 wztiVh btc^o^ 

y 9 0 9 -y y h ±tffi»T ft B f - y 7- 
O7tS<0-^**<±. Art0 2 «fia 

ijt ( o 2 /a r ) iz x vmmLti. 
[00791 ?i5\iai*«f* 1 commmmmm 5 * t= a 

Itft BTcSatXOTcS^^i;, l 3 k R» 
K, -ft^flf. EDXSlfS IMSS:ffl^-C*g-&WfcM 
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[0080] ±mza^ximirz8mm.^mmimm 

ft<?mW.lTftcr>m j 5ftS 4 X<7)JtS/N $ria^M*$r 
H9C^-T. ZZX\ S/Nt±, 50S«lfcR»KUT 

[0081] 129 <fc 0 » OtcSO^^^O . 1 1SFP% 

«ar-«o« k £ & c t a«fl J i . £ o s / n #_t & 
fctzyneiai oca*-*-, m o**^* i-pic s/n 

[oo82] ja±<iois**»*> . wih$ubim«)i& a& 
^*ffiAS«sfcftt*e«*07c»(?5*w*tt, o. i 

mm 7 p d b ofrt>%&Tmmcom§ l 'gL¥i)m. 

[0083] <HMiM 1 5 >!£JSM 1 5 THk. «Jf SIM 

£6fcT^kLTPdkSi0 2 k£|B]B$fijyBIL 

[0084] ttftRIHKfl#>*JI*>IIUL flfftfcL ( C 
o BO : 0. 4 nm/P dBO : 0. 6 nm) x 2 0/ 
Pd+S i 02 : 20nmtt, 01 1 tZ7frfWffiW& 

[0 0 8 5] -eLT, ffi£-T«ygt£, S i 0,*>*-y 
•y h±t=Pd<0f--y7 , *EIItfc^— y-y htfflV^TR 
F v^* t- n yx/v-/ *T*« Ufcd k fiWHi. £ttft 

Pd : 5 0%, S i 0 2 : 5 0%T£>4,, 

[0086] *fc . f^»u^s^iE»«* i 

tfr, EDXRZ/S IMStCj: OlS^fck <I<5, BtcS^O 
3M^%-C'*0, O7cSi0***(i. 0. 2 

[0087] ±Etc*jv^T#»LfcO«R«K*l <0« 

tts-i*]^)«aajH c . Rvm^tts 4 x^its/N 

^£ft**l(c0H£'t*-*". ££T\ s/NJi. 

[0088] HJfcM 1 5 T'^i? UttBAEttttfr 1 li. 
mm 1 Tft*Lfc«$tfE»«ttJ: 9 t 3 fcfc»»>M 

tariaj^co 3 1 dBkV^JUff&ffiSr^LTV^. £fL 
(±. TiM4fcL-CPd + S iOi«^T*JI£fl§Vvfc 
£t(cJ:0. CoBO/PdB OUBlSfliEiliB 5 lz& 

ft. *«0*6*kLT^/MX#*«fc:ifci''U S/N 
#'frJb Lfc t> tf>k 6*14 . 
[0 0 89] <HM0iJl 6>Ttft*£Pt + S i 0 2 fc 
LtzZ k JSJWi. 2I86M 1 5 k LT««lE»Ktt 



[0090] ±ietfcv^T^U^?d5MI^^0SS 
^(6]^ffi^7JH c . RT/m^ttS 4 XcDJt S/N 

[009 1] <HSIM1 7>Tit»lSrAu+Al 2 03i: 

ufcctiawi. satMi 5kwim\,zLxm%tmmb 

[0092] JJEfc«vvCfl*Lfc«SR^«tt<0£lB: 
*|S]«lAHc, &lflI-9»>MX*>ifcS/N£W*. 
k c: £ . HfSM 15k l§]l?<o J»m#1# h ixfz . 
[009 3] <HifeMl 8>TiftJf£Ag + MgOk t 

[0094] ±Efc:*JV^f^LfcaUiaE»«*oSlt 
*[6]COffi?S73 H c . RVmnM S 4 XOib S/N Srlffl^ 

HS6M 1 5 neaaMbPW &*ufc . 

[0095] <mmi 9>TittJf£Rh + Ti 0 2 k 

Lfcci:J3Wi. mm\ 5 kmmizLx mmmmfc 

[0096] ±2&fcti\>*XimLfzWSS3£&mtti0)mB. 
#|6]co&&7J H c . mf\m*SS 4 Xcoib S/N SrP^ 

k £ -?> . xttM 1 5 k neaauufft ^ titz . 

[0097] <«SifeM2 0>TtaSS: I r + Li 0 2 k 
LtzZk Wilt . HffeM 1 5 k BMJMc LT K«IEIi«* 

[0098] ±IBfc:tJUTf«aUfe8a«iE»«*<OSlS 

imnmkhHc, avm#«y^x»its/N«rw^. 

k £ * . 1 5 k R*«flMfo& t »4>*i.fc . 

[0099] <HMM 2 1 >T*«* Pd+CaOkL 

^ikiawi, nfcMi 5kmmizLxm$mmft£ 

[oioo] iMuzti ^ximt fzms^mm^^mm 
imvmmjjHc, s.t/fi#*ty-f xcoit s/n trts^ 

k £ ^ . SdfeM l 5 k nea»JK*cf*6*i.fc. 
[0101] <HSfeM2 2>TtfiJi^Pd + ZnOkL 

tzzku&Hi. mmmi 5 kmmtzLxwMmmte* 
m&vtz. 

[0102] ±iiizti^ximLfzmmmn^<7mm: 
ijft?>$mji h c . Rvm^ns 4 xmt s /n zm^ 
tzkzz. mmm 1 5 1 r«<^mr«^i<>/l^ . 

[0103] <HSfeM2 2 >T«fe/12r Pd + ZrOkL 

fcitBiwi. nsfeMi 5 kmmzLxmmmftz 

[0104] ±fe(ct>UT^«L7tB5MIE#*^#:cOSS 

*i<d«ofiiayjH c . Rism^tt; a x^its/N 
^ k £ . mm 1 5 k mmcrm&tmtiixtz . 

[0 105] <HJfiM2 3>T*S$:Pd + Y 2 03kL 

fcikuwii, 3UiM 1 5 k Rat Lxm^smm^ 
imvrz. 

[0106] ±3iizts\,vcimLfzmsis3s»m^mm. 
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tzbZZ. mm 1 5 b R*<0»«jW# 4>*ifc . 
[0 107] <Hi£fiaj2 4>TifcJlS:Pd + Hf OkL 
fc£ k JjWli, HJfi^J 1 5 k nfltt: LTBBUEIMM** 

[0108] ±EC*JV»TfHHLfc«JWaiHK*oaia 

*-i*]o«ayjHc. at^fli*«y>fxoits/NftiK 

[0 109] <^Sgfi?92 5>TifiS2rPd + Hf OkL 

[oiio] ±3uz&^xftmLt:®8Mmim(Dmw. 
Kbz?>, 1 5 b nmsimtm htitz . 

[0111] <3lj!fe0lJ26>TffiJl£Pd + S i 3 N 4 k 

[0112] JJEfc*JV^TfW!LfcS8SRSaiMJE*«oaB: 
3rfltf>«8yj H c , Rtf ®*»>M Xcoifc S/N £ t)?K 

«: t w ^ , nsra i 5 1 o»***t§ 6*1* . 

[0 113] <Hig(?02 7>TfifiilS:Pt+A INiL 
c: k J2U«i . HfitWI l 5 k l«l«t: LTffiMiaift&ttS- 

[0114] iiMz&^xftmvtzmmmwmnmw. 
■jmto&mti h c , m/m^ns 4 xojts/N *si*. 

[0 1 15] <HS6M2 8>Ttffi«$:Au + BNk L7t 

■ikj^wi, mmmi sbmmtzLxmmmm^i^ 

[0116] _h3Bt*JV>TfRHLfcSBE»E«a«*^aia: 

3ri6w>«HtfjHc. atfe-f-*ty'fxojts/N*i«^. 
k w . nsfeCT i 5 k ewo3&***» ^-fi* . 

[0 1 17] <HSfii0lj2 9 >TtM£ A g+T i N k L 

fcifc£w.«. gum 5 brnmizLxismmmm 

[oils] imiz&^xftMLtiwsiMm&fcnmm. 
um^mmti h c . mtm^ns -r xcojt s/n stpk 

tt;«. l 5 k PWeaMbWI . 

[0 119] <HS£0lj3O>TtlfiiiSrRh + ZrNkL 

k ia*wt. mum 1 5 k rawc ucasaaflasH** 

[0120] ±3Et=tJV^ff«U«:a»liEiMIE*<0Sifl: 

^<7)«Ji*Hc, m/m^n y -r xso jt s /n £ is^ 
tzbz?>. mmm 1 5 k . 

[0121] <mffi.M3 1 >TtffiHSr Ir + GaNiL 
tzZ b mit . 1 5 k [sJtttc LT 8mfEI*«tt£ 

[0122] ±3Bt*iv^fW!!Lfca«saMaaE*oaii: 
^•[6]^«ia*Hc, &#{i-^tty^xtf)jts/N£t»iK 
at k i ^ , mam i 5 k mm^mm htitz , 



[0123] <IUfc0!l3 2>TtlWf£Pd + SiCkL 

fzzbWM. mm 1 5 k mmiz LxwsttsB&mz 
mkLtz. 

[0124] ±iiizt5^ximLtzm&$smi$#<?>mw. 
jjftn$m?i h c . aiwHty ■< x^its/N zm^ 
tzbz*>. mmm i 5 k H^oswiia^ft*: . 

[0 12 5] <H$fe#|3 3>Ti$B£Pt+Ti Ck L 
fcC k JSWi. HtSffl 1 5 k MK£ LT58Mfe$*&#:£ 

[0126] ±iBfc*JV^f^»LfcSSESME»«*<OSB: 

jjftmmu h c , Rvm*ms 4 xcojt s/n ^ot^ 

k £ b , Xtfeft 15k H*<0SMfcF»4>*i.fc . 
[0127] <HS£0!l 3 4 >Ttf£Jf £ Au + Z rCk L 

fzz b imi*. mm 1 5 1 r^k ltbsmi^*^*^ 

[0128] ±mz&\,->xmiL tzJSMsmm^^mm. 
-Xfim&mjj h c , &z/m^ny 4 xojt s/n stSsk 

tzbZ*>. mm 1 5 k PM*0SMR*«ft fc#tfc . 
[0129] <Ht^j3 5>Tlfte$-Ag + TaCk L 

tzzb&Mt. mmi 5 bmmizLxmmmmbz 

[0130] Jbiatc*J^TfHtttfcB»aE»jiflc<OSB: 

k £ * , 1 5 k H*<^»**«»4>fi.fc . 

[0131] JJU:. 57!;M^^J3 5<0«*J: 

0. TtifeS**, Pd, Pt, Au. Ag, Rh, I rcr> 

m^iamm.<^±m,^>nti^b , sio 2 , a i , o 3 . 

MgO, Ti0 2 . Li 2 0, CaO, ZnO, ZrO, 

Y 2 o 3 . H f 0^iHfc!t^M*ia\ k^flfli 1 ^ 

Pt, Au, Pd, Ag, Rh, IriO 
®'C^*1«ii^JS^Htl.* 3 k, Si 3 N 4 , A IN, B 
N, TiN, ZrN, G aN^<7)M-fttJ^>MixA>, k« 

m^wm. «L<ti, pt, au, Pd, as, Rh, 

I rnmfoiLJjW&n&mcDFltlfrb^ S i C, T i 
C , Z r C , T a C*<0i«fcflK0M*ia\ k 

<XS£k*<5Hg$<X^. 

[0132] <^ffifaj 3 6 >HB£01J 3 6 T(2 , Ti^^ 

t^n i FeTBLfrkuc&itmtm&m*.. *<?>±izt 
mm. mmm^mmtWf&zixtzmmmmftZim 

Itz. 

[0133] wMmmft<D&m<v®s&, mm*. ( c 

oBO : 0. 4nm/PdBO : 0. 6nm) X 2 0/ 
(Pd + Si 0 2 ) : 2 0nm/N i 8C Fe 15 Ta 6 : 2 
0 nmk L, 111 2 K^K1B«*J&»^ 5 S:4a6«IE«« 

[0 134] -eLT, KttttJI^. N i 9— ft bkF 
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[ 0 1 3 5 ] ttz. ttWlLteWmmMi* 1 <0«JiB£m 

EDXRXSS IMSCi OP^k BjcS^ 
3JI^%T-*>0, OTC*tf>*WJWi, 0. 2 

[0136] _LEKiiVvC#lS! Ufc««ffi»«fle i <r>% 

[0137] JtftOT3 6<018«IBHKtt 1 ti. KtT^S 
k L T KBttJI T £> 6 N i 8 o F e , 5 T a 6 S Sr ffl V CI 

0 muz* -o tztzMz . S / N (iglSfiPJ 1 . HfiSPiJ 7 a 

[0138] <mmms i >©®i±Ji£r cozrtu 

1 k ami . HSIffl 3 6 k HttC LT&Mf E««ffr 
Si! Lfc. 

[0139] ±Eti3V^Tf^«Lfc««E«atflwO<S^ 

*u 4 x<7)it s/n k i ^ . siai^ 3 6 1 mm 

[0140] <9ffim38>*m&M* F e N k ttzZ 

t imu . nifef?« 3 6k naic LTSB^eiMi** fan 

Lfz. 

[0141] ±Et:*iV%TfM!Ufc«»SEIIW««^S# 
[0142] JSLh. Hfifi«3 67bSSttttf!3 8*>tt*j&» 

ttm, -eo^m. s/N£iflLL3-fr£*i.*.rfcrt < 

[0143] <itwm>tiMMT?ii. mmmmEMmx- 
b&mmmm. RimmizBTtmRitoTcmztt 

[oi44] mmm&mi. mmm 1 1 mmz lxk 

*JB*>«ldL tfj&te. (Co : 0. 4nm/P 
d : 0. 6nm) X20/Pd : 2 0nmkL, 013 

[0 14 5] XA'7^'jy^-y.y TtffeJi4ffl 
(ctt. Pd*-y-vK WIBMB«J|5ffi(c». Co 
YmfPdS-ir-, h^ffl^T, 2Pa£7)Ar 

[0146] ±fEK*JUTf^»Lfcat»SE«ai«c 1 
[0147] IHRW 1 Tfl* UfcWStfE8MEtt 1 ti » H 



fr\ W®;4Xi?-k% < „ *coe*S/Nli 1 2 d B k 

[0148] Jt«0>ifciisfewikoiatsvie»« 

WM. (Transmission electron microscope: TEM) {Z 
X *)mm L , tttjtftlk Xttffl 1 k SrttttLfc . HJfiCT 1 
WTE MT*)^^fi^0 1 4iZ^ tmm<VTEMX'<7) 

e^Rt^aptutv^o^wL. mmm lx-ii. »a 

[0149] HJ£{Fy 1 <3*Sf^#<7)fliii£fU§£#> 

tc-Tifcftt:, Sf4M»IETEMkEDXKJ:0*Wrt4f 

ofc. EDX«0*W««ti5nmeflrC, 

^.ix^^. ttmm&nx'\±te&%mk&&%m<m-fi<?) 

0 1 6 £ s gffi^ED X«>irWIS*S0 1 7 

»4MfMBTEM*C<0WKe*&ai8fc^ 

•r. 

[0150] W4HKfleTEMflW»ii,{i. *SA«^<OJ3IO 

[0151] ttz. edxw h/uzm&tmt&ik 
e# k Titiw st. b 7c*s.t/ o nMizm mmx- 1 

X^ttHrlbtlZ. 

[0 152] Ztlt>cr>Zt&*). *ffitir%i$tkl±. Bjc* 

izMm%®.m*%Jz-fz\b*^Lx^&. -rzc*>-h. z 

[0153] 

im&mm] tLh. mmizmmttzXoiz. *miiz 
i^mmmmmt, mmmmmmtLx. ptmm 
uiiPditcoit tfmmzmmztifzxmrrm 
zt>izBRzsozttLx%&mwjmi.mi! 

±mzm?-f&, 

[0 154] Ltztf^X. *WSteJ:nHf, «S?SME 

WS»»*E«fc:*Hi*B8«E»j««cS:llft-r § £ k # 
^JSgk^^.. 
[0BOfSm=5rSiBa] 

[@i ] *«w*afflLfe«s«ieflai«sco-0!o»i«fi 
^-rm^wmmxhh. 

im2] *&wzmmLfz®.mmmfcco~mzmmm. 
z*k-rg$tmmmx'h&. 
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im3] *mi&mmuzmmmm&<v-m&mffim. 
[04 ] mmmi . mmmi 3sx/mmmi 4t#ssl 

[07] B7C«<0***fcS/Nf:<OB8ffiSr*^»ttSI 
[081 O7U#c0^-^fcS/N*i±#-r?.B7C^c7)# 
[09] OTcX<3**rspfcS/NfcO(^*i5V$1W4H 
[010] BtcS<0#3PP£ S/N^±#-r&07nS^ 

[0ii] ^sh^ii 1 5T«*Lfcoafflii«fl«o*»}ft 



[012 3 njg(?"j3 6x-mLLtzm<3mmi¥<7>mmm 

[01 3] jtK0y-c^i8U/immieii«««osfliJts:^ 

[014] mmm i«te M?af&$ttX£;j*-tf88us 
^«§SH-0-e&&. 

[015] &m®coTEMT'comm&m^-rmmM& 

[01 6] }g B B B ^OEDX^^m^^-r#tt0T' 
[01 7] tS^ff<0EDXO*W*S«*SVrWttB-C 

[018] njgffl i coa^-ditgT e wccmxmk^ 

i 2 3 mmm. 4 thh 

at 5 nmmaes&m. 6 aav. 7 «asattja 



[0i ] 



[02] 



5 



— PtBO:0.6nm 
— CoBO:0.6nm 
— PtBO:0.6nni 



-1 



^SSSSSSSS$SSSSS8S8S$$8S$& 




— CoBO:0. 6nm 

— PtBO:0, Brim 
— Co BO: 0. 6nm 

— PtBO:0. 6 ran 
— CoBO: 0, 6nm 



4T*«(Pd:20nm) 
3MMJKTI :liwn) 





- — PtBO: 0. 6nm 
^-CoBO:0. 6nm 
PtBO:0. 6nm 



-CoBO:0. 6nm 
-PtBO:0. 6nm 
-CoBO:0. 6nm 
-PtBO:0. Bnm 
-CoBO:0. 6nm 



4T*OT(PdBO:20nm) 
SMfl(TI:1nm) 



> 5 missaEfiw 
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[03] 



[04] 



^^^^^^^^ 



-PtBO:0.6nm 
-Co BO: 0. 6nm 
-PtBO:0.6nm 




— CoBO: 0. 6nm 

— PtBO:0.6nm 
— CoBO: 0. 6rtm 

— Pt8O:0.6nm 
—CoBO: 0.8 rim 





—4 TifeJl (Au+S iQ 2 : 20nn») 



— 7l*«1M<NiFe> 




— PdBO:C.6nm 
— CoBO:C.4nm 
— PdBO:0. Bnm 



-PdBO:0.6nm 
-Co BO: 0.4 run 
-PdBO:0, 6nm 
-CoBO:0.4nm 



\ 5 ttHttttSttM 

(CoBOlX20 
, PdB01X2D) 



— 4Ttt»(Pd:20nm) 



2 *« 



SISfll ,13,14 



[H6] 

[05] 




o-l 1 . . ■ . 1 

0 1.0 2,0 3.0 4.0 5.0 6.0 

Bftttfl* (at.S) 
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ims] 



[093 



2.0 • 



3* 



0.1 



1.0 

05L*«i$<at.S> 



10.0 




0.1 0.2 0.3 0.4 0.5 0.6 



CHI 1 J 



0-2- 



:g o.i. 



1.0 



[HI 0] 



10 



[Hi 41 



100 



— PdBO:0.6nm 
— CoBO: 0. 4run 
— PdBO:0.6nm 




—4 T*W ( Pd+S I0 2 : 20nm) 




»mi5 




[HI 5] 




BEST AVAILABLE COPY 



(13) 32 002-25032 (P2002-25 0e5 



[01 2] 



[013] 



00000000000000^. 




3 



— PdB0:0.6nm 
— CoBO:0. 4nm 
— PdB0:0.6nm 



00000000000000. 



— PdBO;0.6nni 
— CoBO:0.4nm 

— PdBO:0. 6nm 

— Co BO: 0. 4nm 



— 4T*»<W+$iO 2 :20nn,) 




00000000000000 



(CoBO«X20 { 



,PdBOJ|X20) 




00000000000000 
00000000000000 



— Pd ; 0. 6nm 
— Cor 0. 4nm 

— Pd: 0. 6rtm 



— Pd: 0.6nm 
— Co : 0.4nm 
— Pd: 0. 6nm 
—Co : 0.4wn 



-5 



(C0JIX20 
,Pd*X20) 




~4T*li(Pd:20nm) 



36 



tarn 



[HI 7] 





[016] 




Pd 














0 









1 2 3 

i*;M?-(keV) 




[018] 



BEST AVAILABLE COPY 




